Mycoplasma synoviae (MS) is an important pathogen, causing enormous 13 economic losses to the poultry industry worldwide every year. Therefore, the studies on MS 14 will lay the foundation for diagnosis, prevention and treatment of MS infection. In this study, 15 primers designed based on the sequences of pyruvate dehydrogenase complex (PDC) E1 alpha 16 and beta subunit genes (pdhA and pdhB, respectively) of MS WVU1853 strain in GenBank 17 were used to amplify the pdhA and pdhB genes of MS WVU1853 strain through PCR. Then the 18 prokaryotic expression vectors pET-pdhA and pET-pdhB were constructed and were expressed 19 in Escherichia coli BL21(DE3) cells. Subsequently, the recombinant proteins rMSPDHA and 20 rMSPDHB were purified and anti-rMSPDHA and anti-rMSPDHB sera were prepared by 21 immunizing rabbits, respectively. Finally, the subcellular localization of PDHA and PDHB in 22 MS, binding activity of rMSPDHA and rMSPDHB to chicken plasminogen (Plg) and human 23 fibronectin (Fn), complement-dependent mycoplasmacidal assays, and adherence and 24 adherence inhibition assays were accomplished. The results showed that PDHA and PDHB 25 were distributed both on the surface membrane and within soluble cytosolic fractions of MS 26 cells. The rMSPDHA and rMSPDHB presented binding activity with chicken Plg and human 27 Fn. The rabbit anti-rMSPDHA and anti-rMSPDHB sera had distinct mycoplasmacidal efficacy 28 in the presence of guinea pig complement, and the adherence of MS to DF-1 cells pretreated 29 with Plg was effectively inhibited by treatment with anti-rMSPDHA or anti-rMSPDHB sera.
drugs against MS infections.
48
The pyruvate dehydrogenase complex (PDC) catalyzes the oxidative decarboxylation of 49 pyruvate to acetyl-CoA (Patel and Roche, 1990; Perham, 1991; Reed, 2001) . Therefore, the 50 KCl, 135 mM NaCl, 0.05% Tween 20, pH 7.4), the NC membranes were incubated with rabbit 126 anti-rMSPDHA or anti-rMSPDHB sera (dilution, 1:1000) at 4°C overnight. After washing 127 thrice, the NC membranes were incubated with goat anti-rabbit IgG conjugated to horseradish 128 peroxidase (HRP; Sigma-Aldrich; dilution, 1:8000) and the color reaction was examined using 129 ECL Kit (Amersham Pharmacia Biotech, Piscataway, NJ, USA). Purified rMSPDHA and 130 rMSPDHB (1.5 μg) were used as positive control and bovine serum albumin (BSA, 1.5 μg) was 131 employed as negative control. The experiment was performed in triplicate and repeated three 132 times. 133 For ELISA, the 96-well plates were coated with equal volumes of membrane and cytosolic 134 proteins and incubated at 4°C overnight. After washing thrice with PBST, the wells were 135 blocked with 5% skim milk in PBST at 37°C for 3 h. The plates were then washed thrice and 136 rabbit anti-rMSPDHA sera or rabbit anti-rMSPDHB sera (100 μL/well; dilution, 1:1000) were 137 added to the wells and incubated for 2 h at 37°C. After washing, goat anti-rabbit IgG-HRP was 138 added to the wells (100 μL/well; Sigma-Aldrich; dilution, 1:5000) and the plates were 139 incubated at 37°C for 1 h. Finally, the color reaction was conducted by adding soluble 140 tetramethylbenzidine (TMB) substrate solution to the wells (100 μL/well; TIANGEN, Beijing, 141 China) and incubating the plates for 10 min at room temperature. The reaction was stopped with 142 2 M H 2 SO 4 addition. The absorbance was measured at A 450 using a microplate reader (Bio-Tek 143 Instruments, Winooski, USA). Purified rMSPDHA and rMSPDHB (10 μg/well) were used as 144 positive control and BSA (10 μg/well) was employed as negative control. The experiment was 145 performed in triplicate and repeated three times.
146

Complement-dependent mycoplasmacidal assays.
Complement-dependent 147 mycoplasmacidal activity of rabbit anti-rMSPDHA or anti-rMSPDHB sera was determined as 148 described previously (Bao et al., 2014) . MS, grown to mid-logarithmic phase, was washed three 149 times with PBS by centrifugation at 5,000×g for 10 min at 4°C, and re-suspended in PBS at the final concentration of 6×10 3 CFU/mL. Adherence and adherence inhibition test. Adherence and adherence inhibition assays were 178 performed as previously described (Bao et al., 2015) . E. coli surface display vectors pET- were then respectively plated onto solid medium and incubated for 96 h at 37°C and 5% CO 2 .
204
The MS colonies were counted to determine the adherence frequency. For adherence inhibition 205 assay, the MS WVU1853 strain was incubated with rabbit anti-rMSPDHA/anti-rMSPDHB sera 206 or rabbit anti MS positive sera for 1 h at 37°C and then used to infect the DF-1 cells as approximately 44 and 39 kDa, respectively (Fig. 1) . The purified recombinant proteins 230 presented a single band，respectively (Fig. 2) .
231
Preparation of rabbit anti-sera against rMSPDHA, rMSPDHB, and MS whole cells. 232 One week after fourth immunization, the rabbits were bled and the reactivity and specificity of 233 the rabbit antisera were respectively tested by ELISA and western blot. The results showed that higher than that in the cytosolic fractions. ELISA results (Fig. 5 ) also revealed that the content 249 of MS PDHA and PDHB in the membrane fractions was higher than that in the cytosolic 250 fractions (P<0.01).
251
Complement-dependent mycoplasmacidal assays. As shown in Table 2 , Complement-252 dependent mycoplasmacidal assays revealed obvious difference in mycoplasmacidal activity 253 between anti-rMSPDHA/anti-rMSPDHB sera and pre-immune rabbit serum (P<0.01). In 254 addition, the mycoplasmacidal activity of the rabbit anti-rMSPDHA was more effective than 255 that the anti-rMSPDHB sera, and the mycoplasmacidal rates were 65.6% and 29.89%, as indicated by unique bands at 44 and 39 kDa, respectively (Fig. 6 ). ELISA revealed that both 261 rMSPDHA and rMSPDHB could bind to immobilized chicken Plg or human Fn in a dose-262 dependent manner (Fig. 7) . However, BSA, which was employed as the negative control, 263 showed no obvious binding effect with either chicken Plg or human Fn (Fig. 7) .
264
Adherence and adherence inhibition assays. Adherence and adherence inhibition tests of 265 E. coli cells harboring InaZNEGFP-PDHA or InaZNEGFP-PDHB to DF-1 cells showed that 266 the PDHA-and PDHB-positive E. coli transformants were able to specifically attach to DF-1 267 cells, which can be inhibited by rabbit anti-rMSPDHA/anti-rMSPDHB sera (Fig. 8 ). However, 268 the induced E. coli transformants harboring pET-InaZNEGFP were unable to attach to DF-1 269 cells ( Fig. 8 In this study, the pdhA and pdhB of MS were amplified, optimized and expressed in a 
301
That the MSPDHA and MSPDHB are present in both the soluble cytosolic fraction and the 302 membrane fraction of MS has been demonstrated, and with higher distribution in the cell 303 membrane fraction than in the cytosolic fraction ( Fig.4 and 5) . This analysis demonstrates that We have also demonstrated that rabbit anti-rMSPDHA/anti-rMSPDHB sera displayed a 311 significant complement-dependent mycoplasmacidal effect, and the mycoplasmacidal activity 312 of the rabbit anti-rMSPDHA was more effective than that the anti-rMSPDHB sera (Table 2) 
